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(57) ABSTRACT 

In one aspect, a home appliance includes a communication 
unit to communicate with a mobile device, an event detector 
to detect whether or not an event is generated, and a home 
appliance controller to search for a control operation associ 
ated with the event from a control history upon generation of 
the event, to transmit information of the event and informa 
tion of the control operation associated with the event through 
the communication unit to the mobile device and thereby to 
display a notification icon for notifying generation of the 
event and for guiding a user to the control operation associ 
ated with the event on the mobile device. Other aspects 
include the mobile device, and a home appliance control 
system implementing a mobile device and a home appliance. 
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FIG 1. 
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FIG 2 
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FIG.3 
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FIG.4 
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FIG.5 
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FIG.6 
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FIG.7 

WASHING MACHINE7OO) MOBILE DEVICE (104) 

702 

DETECTING OPENING 
fCLOS ING OF DOOR 

704 

SEARCHING FOR 
CONTROL HISTORY 

|NFORMING EVENT 
AND CONTROL OPERATION (706) 

NOTFYING OPENING 
fCLOS ING OF DOOR 

DISPLAYING WASHING 
MODE SELECTION U 

US 2016/O147207 A1 

US 

DRAGGING DOWN OR 
TOUCHING NOTIFICATION CON(710) 

INPUTTING WASHING 
MODE SELECTION (714) 

|NFORMING SELECTED 
WASHING MODE(716) 

PERFORMING SELECTED 
WASHING MODE 

    

  

  

  



US 2016/O147207 A1 May 26, 2016 Sheet 8 of 12 

908 

709 

8 "5DIE 

Patent Application Publication 

  



Patent Application Publication May 26, 2016 Sheet 9 of 12 US 2016/O147207 A1 

FIG.9 
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FIG 11 
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HOME APPLIANCE, MOBILE DEVICE AND 
HOME APPLIANCE CONTROL SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application is a U.S. national stage application 
of PCT/KR2014/003207 filed Apr. 14, 2014 and claims for 
eign priority benefit of Korean Patent Application No. 
10-2013-0066564 filed Jun. 11, 2013 in the Korean Intellec 
tual Property Office, the content of each of which is incorpo 
rated herein by reference. 

BACKGROUND 

0002 1. Field 
0003. The present disclosure relates to a home appliance, 
a mobile device and a home appliance control system to 
acquire state information of the home appliance through a 
mobile device capable of operating applications and to con 
trol the home appliance. 
0004 2. Background Art 
0005. In general, smartphone-type mobile devices have a 
function of conventional cellular phones, which provide only 
a communication service, integrated with data communica 
tion functions such as Schedule management, facsimile trans 
mission and reception and internet access. Smartphone-type 
mobile devices have the most remarkable feature of install 
ing, adding or deleting several hundreds of types of applica 
tions (application programs), as desired by the user, unlike 
conventional cellular phones which were released as finished 
products and are used only for given functions. 
0006. In addition, mobile devices are directly connected to 
Internet service via wireless Internet, can be connected by 
many methods using a variety of browsers, enable users to 
directly produce desired applications, can implement an 
interface Suitable for the users through a variety of applica 
tions and allow for sharing of applications between mobile 
devices having the same operating system. 
0007 Such a mobile device is used in many various forms. 
For example, the mobile device is used as a remote controller 
to control home appliances from remote locations. In another 
example, state information of home appliances is transmitted 
to the mobile device through communication between the 
home appliance and the mobile device and is displayed. 
0008. However, when the state information of the home 
appliances is transmitted to the mobile device and displayed, 
users have an inconvenience of searching and operating the 
corresponding application previously installed on the mobile 
device and then searching for a menu in need of control in 
order to control the corresponding home appliance. Users 
who are not familiar with the operation of the mobile device 
undergo greater inconvenience caused by processes Such as 
operation of applications and search of the corresponding 
C. 

SUMMARY 

0009. Therefore, embodiments of the present disclosure 
have been made in view of the above problems, and it is a 
benefit of such embodiments that state information of a home 
appliance is acquired through communication between the 
home appliance and a mobile device, and the home appliance 
is controlled based on the state information, wherein, when 
the home appliance Supplies information of an event and a 
control operation of the home appliance to the mobile device, 
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the mobile device automatically displays a user interface of 
the application, based on the Supplied information of the 
event and the control operation so that the user does not need 
to perform a process of searching for and executing the appli 
cation associated with the corresponding home appliance and 
then a process of searching for a control menu in the executed 
application, thereby improving user convenience. 
0010. In accordance with an aspect of the present disclo 
sure, the above and other benefits can be accomplished by the 
provision of a home appliance including a communication 
unit to communicate with a mobile device, an event detector 
to detect whether or not an event has occurred (is generated), 
and a home appliance controller to search for a control opera 
tion associated with the event from a control history upon 
occurrence (generation) of the event, to transmit information 
of the event and information of the control operation associ 
ated with the event through the communication unit to the 
mobile device and thereby to display a notification icon noti 
fying occurrence (generation) of the event and guiding a user 
to the control operation associated with the event on the 
mobile device. 

0011. The home appliance controller, upon generation of a 
control command to perform the control operation associated 
with the event, in response to the display of the notification 
icon on the mobile device, may receive the control command 
and perform a control operation corresponding to the control 
command. 

0012. The event detector may include a user access detec 
tor (detection device) to detect whether or not the user is 
accessing the home appliance, and the home appliance con 
troller may transmit information of the event and information 
of the control operation associated with the event to the 
mobile device when the accessing of the user to the home 
appliance is detected. 
0013 The user access detector may include at least one of 
a human touch sensor to detect human and a vision sensor. 

0014. The event detector may further include a mobile 
device access detector (detection device) to detect whether or 
not the mobile device of the user accesses the home appliance, 
and the home appliance controller may transmit information 
of the event and information of the control operation associ 
ated with the event to the mobile device, when the access of 
the mobile device of the user to the home appliance is 
detected. 

0015 The mobile device access detector may include near 
field communication. 

0016. In accordance with another aspect of the present 
disclosure, there is provided a mobile device including a 
display unit, a communication unit to communicate with a 
home appliance, and a mobile device controller, upon recep 
tion of information of an event occurred (generated) in the 
home appliance and information of a control operation asso 
ciated with the event through the communication unit, to 
control the display unit to display a notification icon notifying 
the occurrence (generation) of the received event and guiding 
a user to the control operation associated with the event on the 
display unit, and to control the display unit to automatically 
display a user interface creating a control command to per 
form the control operation associated with the event, in 
response to the manipulation of the notification icon. 
0017. The mobile device may have an application installed 
to control the home appliance and the user interface may be 
automatically displayed by executing the application. 



US 2016/O 147207 A1 

0018. The mobile device controller may perform a subse 
quent control operation associated with the corresponding 
event, the Subsequent control operation being associated with 
at least one of control, monitoring and maintenance of the 
home appliance. 
0019. The notification icon may be removed from the dis 
play unit when the notification icon is not operated for a 
predetermined time. 
0020. In accordance with another aspect of the present 
disclosure, there is provided a home appliance control system 
including a home appliance to search for a control operation 
associated with an event from a control history upon occur 
rence (generation) of the event and to transmit information of 
the event and information of the control operation associated 
with the event to a mobile device, the mobile device to display 
a notification icon notifying the occurrence (generation) of 
the received event and guiding a user to the control operation 
associated with the event on the display unit and to automati 
cally display a user interface creating a control command for 
performing the control operation associated with the event on 
the display unit, in response to the manipulation of the noti 
fication icon, and a server to perform mutual authentication 
between the home appliance and the mobile device. 
0021. The home appliance, upon creation of the control 
command to perform the control operation in response to the 
display of the notification icon on the mobile device, may 
receive the control command and perform a control operation 
corresponding to the control command. 
0022. The home appliance control system may further 
include an event detector to detect whether or not an eventhas 
occurred (is generated). 
0023 The event detector may include a user access detec 
tor (detection device) to detect whether or not the user 
accesses the home appliance and the home appliance control 
ler may transmit information of the event and information of 
the control operation associated with the event to the mobile 
device when the access of the user to the home appliance is 
detected. 

0024. The user access detector (detection device) may 
include at least one of a human touch sensor to detect human 
and a vision sensor. 

0025. The event detector may further include a mobile 
device access detector (detection device) to detect whether or 
not the mobile device of the user accesses the home appliance, 
and the home appliance controller transmits information of 
the event and information of the control operation associated 
with the event to the mobile device, when the access of the 
mobile device of the user to the home appliance is detected. 
0026. The mobile device access detector may include near 
field communication. 

0027. The mobile device may include an application 
installed to control the home appliance and the user interface 
may be automatically displayed by executing the application. 
0028. The mobile device may perform a subsequent con 

trol operation associated with the corresponding event, the 
Subsequent control operation being associated with at least 
one of control, monitoring and maintenance of the home 
appliance. 
0029. The server may be a server provided from a manu 
facture company of the home appliance. 
0030 The server may be a server provided from a com 
munication service company of the mobile device. 
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Advantageous Effects 
0031 State information of a home appliance is acquired 
through communication between the home appliance and a 
mobile device, and the home appliance is controlled based on 
the state information, wherein, when the home appliance 
Supplies information of an event and a control operation of the 
home appliance to the mobile device, the mobile device auto 
matically displays a user interface of the application, based on 
the supplied information of the event and the control opera 
tion so that the user does not need to perform a process of 
searching for and executing the application associated with 
the corresponding home appliance and then a process of 
searching for a control menu in the executed application, 
thereby improving user convenience. 

DESCRIPTION OF DRAWINGS 

0032. The above and other aspects, features and other 
advantages of the present disclosure will be more clearly 
understood from the following detailed description taken in 
conjunction with the accompanying drawings, in which: 
0033 FIG. 1 illustrates a home appliance control system 
according to an embodiment of the present disclosure; 
0034 FIG. 2 illustrates a home appliance control system 
according to another embodiment of the present disclosure; 
0035 FIG. 3 illustrates a home appliance control system 
according to another embodiment of the present disclosure; 
0036 FIG. 4 illustrates a control configuration of a home 
appliance according to an embodiment of the present disclo 
Sure; 
0037 FIG. 5 illustrates a control configuration of a mobile 
device according to an embodiment of the present disclosure; 
0038 FIG. 6 illustrates a method of controlling a home 
appliance using the mobile device according to an embodi 
ment of the present disclosure; 
0039 FIG. 7 illustrates an example in which the method of 
controlling the home appliance using the mobile device 
according to the embodiment is applied to a washing 
machine; 
0040 FIG. 8 illustrates a user interface displayed on the 
mobile device in the control process shown in FIG. 7: 
0041 FIG. 9 illustrates an example in which the method of 
controlling the home appliance using the mobile device 
according to the embodiment is applied to a gas oven; 
0042 FIG. 10 illustrates a user interface displayed on the 
mobile device in the control process shown in FIG. 9; 
0043 FIG. 11 illustrates an example in which the method 
of controlling the home appliance using the mobile device 
according to the embodiment is applied to an air conditioner; 
and 
0044 FIG. 12 illustrates a user interface displayed on the 
mobile device in the control process shown in FIG. 11. 

DESCRIPTION OF EMBODIMENTS 

0045 FIG. 1 illustrates a home appliance control system 
according to an embodiment of the present disclosure. As 
shown in FIG. 1, the home appliance control system accord 
ing to the embodiment exchanges information between home 
appliances 102 and a mobile device 104 in a home 100 using 
communication therebetween, and rapidly and conveniently 
provides a user interface through the mobile device 104 based 
on the information, thereby promoting user convenience. For 
this purpose, a home network server 106 is provided for 
communication between the home appliances 102 and the 
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mobile device 104. In addition, the mobile device 104 com 
municates with a server 110 of a manufacturer (manufacture 
company) that manufactured the home appliances 102 
through a server 108 of a communication company providing 
communication services. 

0046. The user of the mobile device 104 (user of the home 
appliances 102) accesses the manufacture company server 
110 using a communication network and then downloads an 
application (also referred to as an 'appl” or “app') enabling 
integrated management of the home appliances 102 present in 
the home 100 from the manufacture company server 110 and 
installs the same in the mobile device 104 of the user. Alter 
natively, when the mobile device 104 includes a Google 
'Android operating system, the user downloads an applica 
tion for integrated management of the home appliances 102 
from the Google Play. When the mobile device 104 includes 
an Apple iOS' operating system, the user downloads an 
application for integrated management of the home appli 
ances 102 from the App Store. When the mobile device 104 
includes other operating system, the user downloads an appli 
cation for integrated management of the home appliances 102 
through an application-providing route of the corresponding 
operating system. In addition, the user may download inde 
pendent applications capable of respectively managing the 
home appliances 102, instead of the application for integrated 
management of the home appliances 102, and install the same 
in the mobile device 104. The mobile device 104 in FIG. 1 
receives data associated with setting/control, monitoring and 
maintenance of the home appliances 102 from the manufac 
ture company server 110. As a result of receiving data asso 
ciated with setting/control, monitoring and maintenance of 
the home appliances 102 from the manufacture company 
server 110, saving of a data storage space of the mobile device 
104 is possible. In addition, the mobile device 104 may store 
the data provided from the manufacture company server 110 
in the home network server 106 and use the same as neces 
sary. In this case, it is also possible to save the data storage 
space of the mobile device 104. The mobile device 104 may 
be any portable communication device including a Smart 
phone, a tablet PC, a smart pad, or the like. In the embodi 
ment, a Smartphone will be described as an example of the 
mobile device 104. 

0047 FIG. 2 illustrates a home appliance control system 
according to another embodiment of the present disclosure. 
As shown in FIG. 2, the home appliance control system 
according to the present embodiment exchanges information 
between home appliances 102 and a mobile device 104 in a 
home 100 using communication therebetween, rapidly and 
conveniently provides a user interface through the mobile 
device 104 based on the information, thereby promoting user 
convenience. For this purpose, a network router 206 is pro 
vided for communication between the home appliances 102 
and the mobile device 104. In addition, the mobile device 104 
communicates with a server 110 of a manufacture company 
that manufactured the home appliances 102 through a server 
108 of a communication company providing communication 
services. 

0048. The user of the mobile device 104 (user of the home 
appliances 102) accesses the manufacture company server 
110 using a communication network and then downloads an 
application (also referred to as an 'appl” or “app') enabling 
integrated management of the home appliances 102 present in 
the home 100 from the manufacture company server 110 and 
installs the same in the mobile device 104 of the user. Alter 
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natively, when the mobile device 104 includes a Google 
'Android operating system, the user downloads an applica 
tion for integrated management of the home appliances 102 
from the Google Play. When the mobile device 104 includes 
an Apple iOS' operating system, the user downloads an 
application for integrated management of the home appli 
ances 102 from the App Store. When the mobile device 104 
includes other operating system, the user downloads an appli 
cation for integrated management of the home appliances 102 
through an application-providing route of the corresponding 
operating system. In addition, the user may download inde 
pendent applications capable of respectively managing the 
home appliances 102, instead of the application for integrated 
management of the home appliances 102, and install the same 
in the mobile device 104. The mobile device 104 of FIG. 2 
may receive data associated with control, monitoring and 
maintenance of the home appliances 102 from the manufac 
ture company server 110. As a result of receiving data asso 
ciated with control, monitoring and maintenance of the home 
appliances 102 from the manufacture company server 110. 
saving of a data storage space of the mobile device 104 is 
possible. 
0049 FIG. 3 illustrates a home appliance control system 
according to another embodiment of the present disclosure. 
As shown in FIG. 3, the home appliance control system 
according to the present embodiment exchanges information 
between home appliances 102 and a mobile device 104 in a 
home 100 using a communication therebetween, and rapidly 
and conveniently provides a user interface through the mobile 
device 104 based on the information, thereby promoting user 
convenience. For this purpose, a home network server 106 is 
provided for communication between the home appliances 
102 and the mobile device 104. In addition, the home network 
server 106 communicates with a server 110 of a manufacture 
company that manufactured the home appliances 102 via the 
Internet. 

0050. The user of the mobile device 104 (user of the home 
appliances 102) has access to the manufacture company 
server 110 through the home network server 106 and then 
downloads an application (also referred to as an “appl” or 
“app') enabling integrated management of the home appli 
ances 102 present in the home 100 from the manufacture 
company server 110 and installs the same in the mobile device 
104 of the user. Alternatively, when the mobile device 104 
includes a Google Android operating system, the user down 
loads an application for integrated management of the home 
appliances 102 from Google Play. When the mobile device 
104 includes an Apple iOS operating system, the user 
downloads an application for integrated management of the 
home appliances 102 from the App Store. When the mobile 
device 104 includes other operating system, the user down 
loads an application for integrated management of the home 
appliances 102 through an application-providing route of the 
corresponding operating system. In addition, the user down 
loads independent applications capable of respectively man 
aging the home appliances 102, instead of the application for 
integrated management of the home appliances 102 and 
installs the same in the mobile device 104. The mobile device 
104 of FIG.3 may receive data associated with control, moni 
toring and maintenance of the home appliances 102 from the 
manufacture company server 110 through the home network 
server 106. As a result of receiving data associated with 
setting and control, monitoring and maintenance of the home 
appliances 102 from the manufacture company server 110. 
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saving of a data storage space of the mobile device 104 is 
possible. In addition, the mobile device 104 may store the 
data provided from the manufacture company server 110 in 
the home network server 106 and use the same, as necessary. 
In this case, it is also possible to save the data storage space of 
the mobile device 104. 
0051. The application for integrated/individual manage 
ment of the home appliances 102 shown in FIGS. 1 to 3 
displays mutual authentication between each of the home 
appliances 102 and the mobile device 104 and information 
provided from the home appliance 102 on the mobile device 
104 and Supplies, as a set command or a control command, a 
response (setting/control) of the user to the home appliance 
102. Mutual authentication between the home appliance 102 
and the mobile device 104 is implemented by setting a cor 
relation between a MAC (media access control) address of a 
communication means of the home appliance 102 and a MAC 
address of a communication means of the mobile device 104 
on the application of the mobile device 104. For example, the 
application in the mobile device 104 secures MAC addresses 
of the respective home appliances 102 via communication 
with the home appliances 102 in the home 100 and, when the 
user desires mutual authentication between the mobile device 
104 and one (or all) of the home appliances 102, the applica 
tion sets the correlation such that MAC addresses of the 
corresponding home appliance 102 correspond to the MAC 
address of the mobile device 104. When the correlation 
between the home appliance 102 and the mobile device 104 is 
set, mutual authentication therebetween is possible by com 
parison of the MAC address of the home appliance 102 with 
the MAC address of the mobile device 104. 

0052. The home appliances 102 shown in FIGS. 1 to 3 
Supply information associated with states of the home appli 
ances 102 to the mobile device 104. For example, the home 
appliances 102 Supply information of events generated in the 
home appliances 102 and information of control operations 
associated with the events to the mobile device 104. The 
events, for example, include door opening and closing, opera 
tion state, malfunction and the like, of the home appliances 
102. The information of the control operations associated 
with the events may include, upon generation of a certain 
event, a Subsequent-control operation associated with the 
event. For example, generation of a series of events wherein a 
door of a washing machine opens, a weight of a washing tank 
increases and the door then closes may mean that the door is 
closed after laundry is inserted into the washing machine. The 
Subsequent control operation associated with the events may 
be inserting a detergent into the washing tank and then setting 
a washing operation mode. Accordingly, the washing 
machine, which is one of the home appliances 102, Supplies 
inserting a detergent into the washing tank and setting a 
washing operation mode, as information of the control opera 
tion associated with the events, to the mobile device 104, 
upon generation of the series of events wherein, after a door of 
a washing machine opens, a weight of a washing tank 
increases and the door then closes. The home appliance 102 
may include an event detector (see reference number “410' of 
FIG. 4) for such detection of the events. 
0053 As shown in FIGS. 1 to 3, the mobile device 104 
displays a notification icon notifying generation of the corre 
sponding event, based on information of events Supplied from 
the home appliances 102 and information of the control 
operation associated with the events and thereby notifies the 
user of generation of the events in the home appliances 102. 
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When the user manipulates (drags down or touches) the noti 
fication icon displayed on the mobile device 104, the user 
executes an application linked to the notification icon (appli 
cation for management of the home appliance 102) such that 
a user interface associated with setting/control of the control 
operation associated with events received from the mobile 
device 104 is immediately displayed. As a result, the user 
easily and rapidly recognizes generation of events in the 
home appliance 102 through the notification icon. In addition, 
the user rapidly sets/controls the control operation required 
for the home appliance 102 because the corresponding opera 
tion is automatically executed by even only simple manipu 
lation of the notification icon. As a result, when events are 
generated in the home appliance 102, the user rapidly 
responds to the events generated in the home appliance 102 
without a process of searching for and executing the applica 
tion associated with the corresponding home appliance 102 
and a process of searching for the user interface of the corre 
sponding control operation in the executed application and 
thus considerably rapidly and conveniently controls the home 
appliance 102. 
0054 FIG. 4 illustrates a control configuration of a home 
appliance according to an embodiment of the present inven 
tion. A home appliance controller 402 controls the overall 
operation of the home appliance 102 by operating a mechani 
cal/electrical mechanism 412 of the home appliance 102. As 
shown in FIG. 4, the home appliance controller 402 is elec 
trically connected with a communication unit 404, a control 
process storage unit 406, a control history storage unit 408 
and an event detector 410 for communications therebetween. 
The home appliance controller 402 communicates with the 
home network server 106 or the network router 206 through 
the communication unit 404. The control process storage unit 
406 stores information associated with a series of processes 
of controlling the home appliance 104 by the home appliance 
controller 402. The home appliance controller 402 deter 
mines an order of the control of the home appliance 406, 
based on the control process information stored in the control 
process storage unit 406. Contents of which the home appli 
ance controller 402 has been actually controlled the home 
appliance 102 to date are recorded in the control history 
storage unit 408. The home appliance controller 402 deter 
mines contents of control made to date, based on the control 
history information stored in the control history storage unit 
408. The event detector 410 detects state change generated in 
the home appliance 102. The event, for example, includes 
opening and closing of a door, start and finish of operation and 
breakdown of the home appliance 102 and a series of control 
operations including a plurality of control operations to the 
next control operations and the like. The event detector 410 
may include a variety of sensors such as a weight sensor, a 
vision sensor, a level sensor, a temperature sensor, an RF 
sensor and a measurement device. Various events generated in 
the home appliance 102 are detected using the sensors and the 
measurement device. In addition, the event detector 410 may 
include a user access detection device to detect access of the 
user to the home appliance 102, a mobile device access detec 
tion device to detect access of the mobile device 104 of the 
user to the home appliance 102 or the like. The user access 
detection device may include a human touch sensor, a vision 
sensor or the like and the mobile device access detection 
sensor may include near field communication. The detection 
of access of the user to the home appliance 102 or access of 
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the mobile device of the thereto is possible using the user 
access detection device, the mobile device access detection 
device or the like. 

0055 FIG. 5 illustrates a control configuration of a mobile 
device according to an embodiment of the present disclosure. 
A mobile device controller 502 controls overall operation of 
the mobile device 104. As shown in FIG. 5, the mobile device 
controller 502 is electrically connected with a communica 
tion unit 504, an application storage unit 506 and a display 
unit 508 for communications therebetween. 

0056. The mobile device controller 502 communicates 
with the home network server 106, the network router 206 or 
the communication company server 108 through the commu 
nication unit 504. The application storage unit 506 stores 
applications for integrated management of the home appli 
ance 102 downloaded through the manufacture company 
server 110, the Google Play, the App Store, or other applica 
tion-providing route so that the mobile device controller 502 
performs integrated management of the home appliance 102. 
The mobile device controller 502 executes these applications 
and thereby provides a user with a user interface enabling 
integrated management of the home appliances 102. The user 
interface provided by executing the applications in the mobile 
device 104 may execute an application linked to the notifica 
tion icon (applications for management of the home appli 
ance 102), in response to display of the notification icon 
notifying the user of generation of events in the home appli 
ance 102 and manipulation (dragging down or touching) of 
the notification icon by the user and may include a user 
interface associated with setting/control of the control opera 
tion associated with events received from the mobile device 
104. 

0057 FIG. 6 illustrates a method of controlling a home 
appliance using the mobile device according to an embodi 
ment of the present disclosure. As shown in FIG. 6, in accor 
dance with the home appliance control method using the 
mobile device according to the present embodiment, when a 
home appliance 102 Supplies information of an event and a 
control operation of the home appliance 102 to a mobile 
device 104, the mobile device 104 displays a user interface, 
based on information of the event and the control operation, 
and the user controls the home appliance 102 by performing 
an operation for controlling the home appliance 102 through 
the user interface displayed on the mobile device 104. 
0058. That is, when an event is generated in the home 
appliance 102, an event detector 410 of the home appliance 
102 detects the event (602). After the detection of the event, 
the home appliance controller 402 searches for the control 
operation associated with the event from the control history 
(604). The control operation associated with the events may 
include, upon generation of a certain event, a Subsequent 
control operation associated with the event. When searching 
of the control operation associated with the events is com 
plete, the home appliance controller 402 transmits informa 
tion of the event and information of the control operation 
through the communication unit 404 to the mobile device 104 
(606). In addition, the Subsequent control operation associ 
ated with the corresponding event may be a control operation 
associated with control, monitoring and maintenance of the 
home appliance 102. The control of the home appliance 102 
may include creating a control command for implementation 
of the desired operation of the home appliance 102. In addi 
tion, the monitoring of the home appliance 102 may include 
monitoring whether or not the home appliance 102 is nor 
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mally operated or kept. In addition, the maintenance of the 
home appliance 102 may include periodically or aperiodi 
cally checking and conserving the home appliance 102 to 
maintain a normal state of the home appliance 102. 
0059. Upon receiving the information of the event and 
information of the control operation associated with the 
events from the home appliance 102, the mobile device con 
troller 502 of the mobile device 104 controls the display unit 
508 to display a notification icon notifying generation of the 
corresponding event on a notification bar provided on the 
screen of the display unit 508 (608). The user recognizes 
generation of the event in the home appliance 102 through 
creation of the notification icon displayed on the display unit 
508 of the mobile device 104. The user manipulates (drags 
down/touches) the notification icon of the notification bar 
(610), when the user wants to know contents notified through 
the notification icon in more detail or to control the corre 
sponding home appliance 102. The corresponding notifica 
tion icon may be removed from the notification bar when the 
user does not manipulate the notification icon for a predeter 
mined time. The predetermined time until the notification 
icon is removed may be freely set by environment setting of 
the mobile device 104 or the corresponding application by the 
user. When the user manipulates the notification icon, the 
mobile device controller 502 controls the display unit 508 to 
display a user interface (UI) displaying contents of the events 
generated in the home appliance 102 and contents of the 
control operation that may be performed on the correspond 
ing home appliance 102 at this point in time, in response to 
manipulation of the notification icon by the user (612). The 
user may confirm the contents of the event and the control 
operation from the contents of displayed on the user interface 
displayed on the display unit 508 of the mobile device 104 
and perform an input operation for setting/control of the 
home appliance through a touch panel of the mobile device 
104 (614). The mobile device controller 502 transmits the 
set/control contents input by the user to the home appliance 
102 (616). The home appliance controller 402 of the home 
appliance 102 receives the set/control contents input by the 
user from the mobile device 104 and performs setting/control 
operations corresponding to the received setting/control con 
tents (618). 

First Embodiment (Setting/Control): Washing 
Machine 

0060 FIG. 7 illustrates an example in which the method of 
controlling the home appliance using the mobile device 
according to the embodiment is applied to a washing 
machine. FIG. 8 illustrates a user interface displayed on the 
mobile device in the control process shown in FIG. 7. As 
shown in FIG.7, inaccordance with the method of controlling 
the home appliance using the mobile device according to the 
embodiment, when the washing machine 700 as the home 
appliance 102 Supplies information of an event and a control 
operation of the washing machine 700 to the mobile device 
104, the mobile device 104 displays a user interface based on 
information of the event and the control operation and the 
user controls the washing machine 700 by performing an 
operation of controlling the washing machine 700 through the 
user interface displayed on the mobile device 104. 
0061 That is, when an event wherein a door is opened and 
then closed is generated in the washing machine 700, the 
event detector 410 of the washing machine 700 detects the 
event wherein the door is opened and then closed (702). After 
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detection of the event, the home appliance controller 402 of 
the washing machine 700 searches for a control operation 
associated with opening and then closing of the door from a 
control history of the washing machine 700 (704). The con 
trol operation associated with opening and then closing of the 
door in the washing machine 700 is for example insertion of 
a detergent, setting of a washing mode or the like. The open 
ing and then closing of the door in the washing machine 700 
may mean that the user inserts laundry into the washing tank, 
closes the door and then performs washing. Accordingly, the 
insertion of a detergent, the setting of a washing mode or the 
like after insertion of laundry may be a Subsequent control 
operation associated with the event (opening and then closing 
of door). When the control operation associated with the 
event is complete, the home appliance controller 402 of the 
washing machine 700 transmits information of the event 
(opening and then closing of door) and information of the 
control operation (insertion of a detergent or setting of a 
washing mode) to the mobile device 104 (706). 
0062. Upon receiving information of the event and infor 
mation of the control operation associated with the event from 
the washing machine 700, as shown in FIG. 8A, first, the 
mobile device controller 502 of the mobile device 104 con 
trols the display unit 508 to display a notification icon 804 
notifying generation of the corresponding event on the noti 
fication bar 802 provided on the screen top of the display unit 
508 (708). The user recognizes generation of the event in the 
washing machine 700 through creation of the notification 
icon 804 displayed on the display unit 508 of the mobile 
device 104. The user manipulates (drags down/touches) the 
notification icon 804 of the notification bar 802 (710), when 
the user wants to know contents notified through the notifi 
cation icon 804 in more detail or to control the corresponding 
washing machine 700. The corresponding notification icon 
804 may be removed from the notification bar, when the user 
does not manipulate the notification icon 804 for a predeter 
mined time. The predetermined time until the notification 
icon 804 is removed may be freely set by environment setting 
of the mobile device 104 or the corresponding application by 
the user. When the user manipulates the notification icon 804, 
the mobile device controller 502 controls the display unit 508 
to display a user interface (UI) displaying the content of the 
event (opening and then closing of the door) generated in the 
washing machine 700 and the content of the control operation 
(setting of the washing mode) that may be performed on the 
corresponding washing machine 700 at this point in time, as 
shown in FIG. 8B, in response to manipulation of the notifi 
cation icon 804 by the user (712). The insertion of laundry is 
directly displayed as the opening and then closing of door in 
the user interface shown in FIG. 8, so that the user is easily 
notified. In the embodiment shown in FIG. 8, the subsequent 
control operation after insertion of the laundry is for example 
setting a washing mode. The user confirms the fact that the 
laundry is inserted into the washing machine 700 and the 
Subsequent control operation is then setting a washing mode 
from the contents of the user interface displayed on the dis 
play unit 508 of the mobile device 104 and activates the user 
interface for setting the washing mode of the washing 
machine 700 and performs an input operation for setting a 
washing mode by touching a washing mode set icon 806 
through the touchpanel of the mobile device 104 (714). When 
the user sets a 'standard course' as a washing mode by 
operation of the user interface, the mobile device controller 
502 transmits the set/control content input by the user to the 

May 26, 2016 

washing machine 700 (716). The home appliance controller 
402 of the washing machine 700 receives the set/control 
content (selection of “standard course') of the user transmit 
ted from the mobile device 104 and performs a control opera 
tion for the selected washing mode, “standard course” (718). 

Second Embodiment (Monitoring): Gas oven 
0063 FIG. 9 illustrates an example in which the method of 
controlling the home appliance using the mobile device 
according to the embodiment is applied to a gas oven. FIG. 10 
illustrates a user interface displayed on the mobile device in 
the control process shown in FIG. 9. As shown in FIG. 9, in 
accordance with the method of controlling the home appli 
ance using the mobile device according to the embodiment of 
the present disclosure, when the gas oven 900 as the home 
appliance 102 Supplies information of an event and a control 
operation of the gas oven to the mobile device 104, the mobile 
device 104 displays a user interface based on the information 
of the event and the control operation so that the user recog 
nizes a present state of the gas oven 900 through the user 
interface displayed on the mobile device 104. That is, when an 
event of which the user is to be notified is generated during 
monitoring of the gas oven 900 as the home appliance 102, the 
corresponding information of the event and the control opera 
tion (that is, monitoring information) is displayed in the form 
ofa user interface on the display unit 508 of the mobile device 
104. 

0064. That is, when an event wherein a food is not col 
lected from a cooking area after cooking of the food is com 
pleted is generated in the gas oven 900, the event detector 410 
of the gas oven 900 detects the event of non-collection of the 
food (902). The non-collection of the food is detected by 
measuring a weight of the food using a weight sensor or the 
like, provided in the cooking area. For example, the non 
collection of the food from the cooking area is detected by 
comparing a weight of the cooking area containing the food 
with a weight of the cooking area not containing the food 
using the weight sensor. Alternatively, the non-collection of 
the food from the cooking area may be detected from the fact 
that a door of the cooking area is not opened after completion 
of an operation of a cooking mode. After detection of the 
event, the home appliance controller 402 of the gas oven 900 
searches for a control operation associated with non-collec 
tion of the food from the control history of the gas oven 900 
(904). The control operation associated with non-collection 
of the food in the gas oven 900 is for example opening the 
door of the cooking area and taking out the completed food. 
When search of the control operation associated with the 
events is complete, the home appliance controller 402 of the 
gas oven 900 transmits information of the event (non-collec 
tion of the food) and information of the control operation 
(collection of the food) to the mobile device 104 (906). 
0065. Upon receiving information of the event and infor 
mation of the control operation associated with the event from 
the gas oven 900, as shown in FIG. 10A, the mobile device 
controller 502 of the mobile device 104 controls the display 
unit 508 to display a notification icon 1004 notifying genera 
tion of the corresponding event on the notification bar 1002 
provided on the screen top of the display unit 508 (908). The 
user recognizes generation of the event in the gas oven 900 
through creation of the notification icon 1004 displayed on 
the display unit 508 of the mobile device 104. The user 
manipulates (drags down/touches) the notification icon 1004 
of the notification bar 1002 (910), when the user wants to 
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know contents notified through the notification icon 1004 in 
more detail or to control the corresponding gas oven 900. The 
corresponding notification icon 804 may be removed from the 
notification bar, when the user does not manipulate the noti 
fication icon 1004 for a predetermined time. The predeter 
mined time until the notification icon 1004 is removed may be 
freely set by environment setting of the mobile device 104 or 
the corresponding application by the user. When the user 
manipulates the notification icon 1004, the mobile device 
controller 502 controls the display unit 508 to display a user 
interface (UI) including a guidance message 1006 notifying 
the content of the event (non-collection of the food) generated 
in the gas oven 900 and the content of the control operation 
(collection of the food) that may be performed on the corre 
sponding gas oven 900 at this point in time, as shown in FIG. 
10B, in response to the manipulation of the notification icon 
1004 of the user (912). The guidance message 1006 includes 
a guidance message “food remains in cooking area of gas 
oven’. and the fact that a present temperature of the cooking 
area of the gas oven 900 is 120° C. so that the user pays 
attention to the temperature of the cooking area when the user 
collects the food from the cooking area of the gas oven 900. 

Third Embodiment (Maintenance): Air Conditioner 
0066 FIG. 11 illustrates an example in which the method 
of controlling the home appliance using the mobile device 
according to the embodiment is applied to an air conditioner. 
FIG. 12 illustrates a user interface displayed on the mobile 
device in the control process shown in FIG. 11. As shown in 
FIG. 11, in accordance with the method of controlling the 
home appliance using the mobile device according to the 
embodiment, when the air conditioner 1100 as the home 
appliance 102 Supplies information of an event and a control 
operation of the air conditioner 1100 to the mobile device 
104, the mobile device 104 displays a user interface, based on 
information of the event and the control operation and the 
user control the air conditioner 1100 by performing an opera 
tion of controlling the air conditioner 1100 through the user 
interface displayed on the mobile device 104. 
0067. That is, when an event that a filter replacement 
period has come is generated in terms of maintenance of the 
air conditioner 1100, the event detector 410 of the air condi 
tioner 1100 detects the event associated with the filter 
replacement period (1102). After the detection of the event, 
the home appliance controller 402 of the air conditioner 1100 
searches for a control operation associated with the filter 
replacement period from a control history of the air condi 
tioner 1100 (1104). The control operation associated with the 
filter replacement period in the air conditioner 1100 is for 
example previously notifying the user of the advent of the 
filter replacement period to ask a filter replacement service to 
a service center. A filter to filter out impurities present in air 
injected into indoor air and air discharged from the indoor air 
is used for the air conditioner 1100. The filter may be a 
permanent filter or be periodically replaced. In addition, at 
least periodic management Such as washing may be required 
although the filter is not replaced. Accordingly, in the case of 
using a filter requiring periodic management such as replace 
ment, when the replacement time has come (generation of 
event) during counting of the replacement period, notifying 
the user of the event so that the user replaces the filter may be 
a Subsequent control operation associated with the advent of 
the filter replacement period. When search of the control 
operation associated with the event is complete, the home 
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appliance controller 402 of the air conditioner 1100 transmits 
information of the event (advent of the filter replacement 
period) and information of the control operation (filter 
replacement service request) to the mobile device 104 (1106). 
0068. Upon receiving information of the event and infor 
mation of the control operation associated with the events 
from the air conditioner 1100, as shown in FIG. 12A, first, the 
mobile device controller 502 of the mobile device 104 con 
trols the display unit 508 to display a notification icon 1204 
notifying generation of the corresponding event on a notifi 
cation bar 1202 provided on the screen top of the display unit 
508 (1108). The user recognizes generation of the event in the 
air conditioner 1100 through production of the notification 
icon 1204 displayed on the display unit 508 of the mobile 
device 104. The user manipulates (drags down/touches) the 
notification icon 1204 of the notification bar 1202 (1110), 
when the user wants to know the content notified through the 
notification icon 1204 in more detail or to control the corre 
sponding air conditioner 1100. The corresponding notifica 
tion icon 1204 may be removed from the notification bar, 
when the user does not manipulate the notification icon 1204 
for a predetermined time. The predetermined time until the 
notification icon 1204 is removed may be freely set by envi 
ronment setting of the mobile device 104 or the correspond 
ing application by the user. When the user manipulates the 
notification icon 1204, the mobile device controller 502 con 
trols the display unit 508 to display a user interface (UI) 
displaying a content of the event (advent of the filter replace 
ment period) generated in the air conditioner 1100 and a 
content of the control operation (filter replacement service 
request) that may be performed on the corresponding air 
conditioner 1100 at this point in time, as shown in FIG. 12B, 
in response to the manipulation of the notification icon 1204 
of the user (1112). As shown in FIG. 12, a guidance message 
“172 days have passed from the filter replacement date. 
Please replace filter is displayed to notify the user of the time 
passed from the previous filter replacement date and the 
necessity of replacement with a new filter. In addition, a menu 
icon 1208 is created on the display unit 508 of the mobile 
device 104 So that the user makes a command associated with 
filter replacement. The menu icon 1208 may include a "Filter 
replacement service request icon, a “Remind later icon and 
a “cancel' icon. When the user manipulates the “Filter service 
replacement request' icon, the mobile device controller 502 
requests a filter replacement service to the service center 
provided from the manufacture company of the air condi 
tioner 1100 (1116). In addition, the mobile device controller 
502 notifies the filter replacement service request to the air 
conditioner 1100 so that the air conditioner 1100 does not 
notify the event and the control operation associated with the 
filter replacement period any more (1118). In addition, after 
the filter replacement service request, the mobile device con 
troller 502 displays the content of the filter replacement ser 
vice request on the user interface of the display unit 508 so 
that the user confirms the content (1120). The content of the 
filter replacement service request includes type and price of 
the filter, cost of replacement service, expected replacement 
service date and the like. As shown in FIG. 8B, when the user 
manipulates a “Remind later icon, the advent of the filter 
replacement period after the predetermined time is displayed 
one more time through the notification icon 1204. When the 
user manipulates the "cancel' icon, output of the notification 
or message associated with the filter replacement is stopped 
and the present state is returned back to the original state. 
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0069. Although embodiments of the present disclosure 
have been disclosed for illustrative purposes, those skilled in 
the art will appreciate that various modifications, additions 
and Substitutions are possible, without departing from the 
Scope and spirit of the disclosure as defined in the accompa 
nying claims and their equivalents. 

1. A home appliance comprising: 
a communication unit to communicate with a mobile 

device; 
an event detector to detect generation of an event; and 
a home appliance controller configured to: 

search stored information indicating a control history for 
a control operation associated with the event, in 
response to the event detector detecting generation of 
the event, and 

transmit information indicating the event and informa 
tion indicating the control operation associated with 
the event through the communication unit to the 
mobile device, to thereby cause the mobile device to 
display a notification icon that notifies notifying the 
generation of the event and guides a user to the control 
operation associated with the event. 

2. The home appliance according to claim 1, wherein the 
home appliance controller is further configured to: 

receive, from the mobile device, a control command to 
perform the control operation associated with the event, 
the control command generated in response to the dis 
play of the notification icon on the mobile device, and 

perform a control operation corresponding to the control 
command. 

3. The home appliance according to claim 1, wherein 
the event detector comprises a user access detector to 

detect whether the user is accessing the home appliance, 
and 

the home appliance controller transmits information indi 
cating the event and information indicating the control 
operation associated with the event to the mobile device, 
in response to detection of the accessing of the home 
appliance. 

4. The home appliance according to claim 3, wherein the 
user access detector comprises at least one of a human touch 
sensor to detect human and a vision sensor. 

5. The home appliance according to claim 1, wherein 
the event detector further comprises a mobile device access 

detector to detect whether the mobile device of the user 
is accessing the home appliance, and 

the home appliance controller transmits the information 
indicating the event and the information indicating the 
control operation associated with the event to the mobile 
device, in response to detection of the accessing of the 
mobile device of the user to the home appliance. 

6. The home appliance according to claim 5, wherein the 
mobile device access detector comprises near field commu 
nication. 

7. A mobile device comprising: 
a display unit; 
a communication unit to communicate with a home appli 

ance; and 
a mobile device controller configured to: 
upon reception of information indicating an event gen 

erated by the home appliance and information indi 
cating a control operation associated with the event 
through the communication unit, control the display 
unit to display a notification icon that notifies genera 
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tion of the event and guides a user to the control 
operation associated with the event on the display 
unit, and 

in response to manipulation of the notification icon, 
control the display unit to display a user interface by 
which the user selects creation of a control command 
to perform the control operation associated with the 
event. 

8. The mobile device according to claim 7, wherein 
the mobile device has an application installed to control the 
home appliance, and 

the user interface is automatically displayed by executing 
the application. 

9. The mobile device according to claim 7, wherein the 
mobile device controller performs a subsequent control 
operation associated with the corresponding event, the Sub 
sequent control operation being associated with at least one of 
control, monitoring and maintenance of the home appliance. 

10. The mobile device according to claim 7, wherein the 
notification icon is removed from the display unit when the 
notification icon is not operated for a predetermined time. 

11. A home appliance control system comprising: 
a home appliance to search stored information indicating a 

control history for a control operation associated with an 
event in response to generation of the event and to trans 
mit information indicating the event and information 
indicating the control operation associated with the 
event to a mobile device; 

the mobile device to: 
display, on a display of the mobile device, a notification 

icon that notifies generation of the received event and 
guides a user to the control operation associated with 
the event, and 

in response to the manipulation of the notification icon, 
display a user interface creating a control command 
for performing the control operation associated with 
the event on the display unit; and 

a server to perform mutual authentication between the 
home appliance and the mobile device. 

12. The home appliance control system according to claim 
11, wherein the home appliance, upon creation of the control 
command by the mobile device to perform the control opera 
tion in response to the display of the notification icon on the 
mobile device, receives the control command from the mobile 
device and performs a control operation corresponding to the 
control command. 

13. The home appliance control system according to claim 
11, further comprising an event detector to detect generation 
of an event. 

14. The home appliance control system according to claim 
13, wherein 

the event detector comprises a mobile device access detec 
tor to detect whether the mobile device of the user is 
accessing the home appliance, and 

the home appliance control system transmits information 
indicating the event and information indicating the con 
trol operation associated with the event to the mobile 
device when the accessing of the mobile device of the 
user to the home appliance is detected by the mobile 
device access detector. 

15. The home appliance control system according to claim 
11, wherein the server comprises at least one of a server 
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provided from a manufacturer of the home appliance and a 
server provided from a communication service company of 
the mobile device. 

16. The home appliance according to claim 1, wherein 
the event is a change in an operational state of the home 

appliance, and 
the event detector includes a sensor to detect the change. 
17. The home appliance according to claim 1, further com 

prising: 
at least one storage unit storing the control history and 

storing information associated with a plurality of control 
operations of controlling the home appliance by the 
home appliance controller, 

wherein the control operation associated with the event 
transmitted to the mobile device is one of the plurality of 
control operations. 

18. A non-transitory computer-readable medium storing 
instructions that, when executed by at least one hardware 
processor of a mobile device, causes the mobile device to 
perform: 

receiving, from a home appliance, information indicating 
an event generated by the home appliance and informa 
tion indicating a control operation associated with the 
event; and 

displaying, on a display unit of the mobile device, a noti 
fication icon to notify the event; and 

in response to manipulation of the notification icon, pro 
viding content to guide a user to the control operation 
associated with the event. 

19. The non-transitory computer-readable medium accord 
ing to claim 18, wherein the content to guide the user is a user 
interface, displayed by the display unit, by which the user 
selects a control command to perform the control operation 
associated with the event. 
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20. The non-transitory computer-readable medium accord 
ing to claim 19, wherein the instructions, when executed by at 
least one hardware processor of a mobile device, cause the 
mobile device to further perform: 

transmitting the control command to the home appliance, 
in response to a selection through the user interface to 
generate the control command. 

21. A home appliance comprising: 
a communication unit to communicate with a mobile 

device; 
a door open/close detector to detect open/close of a door of 

the home appliance; and 
a home appliance controller configured to: 

search stored information indicating a control history for 
a control operation associated with the open/close of 
a door, in response to the door open/close detector 
detecting the open/close of the door, and 

transmit information indicating the open/close of the 
door and information indicating the control operation 
associated with the open/close of the door through the 
communication unit to the mobile device, to thereby 
cause the mobile device to display a notification icon 
that notifies the open/close of the door and guides a 
user to the control operation associated with the open/ 
close of the door. 

22. The home appliance according to claim 21, wherein the 
home appliance includes a washing machine, a gas oven and 
an air conditioner. 

23. The home appliance according to claim 1, wherein the 
home appliance includes a Washing machine, a gas oven and 
an air conditioner. 

24. The home appliance according to claim 11, wherein the 
home appliance includes a washing machine, a gas oven and 
an air conditioner. 


